Table I. Selected Species and Assessment Variables

Species

Assessment

CALFED Species Response

Fish Community Variable Level Variation* Affected Life Stages _Impact Assessment Tools Notes
Rainbpw Trout . &<~ - TR L e R TR i
Reservoir Fishes - ..~ . ../ |fishing S G =20k 0 NAG s jadulf
hatchery production C 2 NA  |adult, juvenile
reservoir drawdown A 1 NA  |adult, juvenile
water temperature A.B 1 NA  |adult, juvenile temperature-survival relationships Raleigh et al. 1984

Largeinouth Bass - - .~

Reservoir Fishes 7 B T S
2 eggs and larvae spawning habitat model CVPIA, Stuber et al. 1992
2 juvenile rearing habitat model CVPIA, Stuber et al. 1992
spawning habitat c 2 NA  |eggs and larvae
rearing habitat C 2 NA  |adult, juvenile
Estuarine - Hood.availability B.C :| .- ciladulfjuveniles s Al SRS L
diversion ,C 1 juvenile
spawning habitat Cc 1 adult, eggs, larvae
rearing habitat c 1 adult, juvenile
fishing C 1 adult
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Table I. Selected Species and Assessment Variables

Species Assessment CALFED _Species Response
Fish Community Variable _ Action __Level Variation” Affected Life Stages  Impact Assessment Tools Notes
White Stur&un :»i’ peo I ] T TR T A T

PR I ‘“Parsley and Beckman
flow-spawning habitat, AFRP . :11994,:USFWS 1996

Squawﬂsh-Sucker~Hardhead - :
narrative Wang 1984, Kohihorst 1976

DWR 1990; Kohlhorst et al.
1991; Parsley and
2 1-2  |juvenile abundance-flow and flow-habitat Beckman 1994
barrier C 2 1 adult
0 juvenile

spawning habitat C 2 1 adult, eggs, larvae
Kohlhorst 1976, Haynes et

water temperature AB,C 1 1 eggs and larvae temperature-survival al. 1978

sedimentation AB,C 1 1 eggs

diversion AC 1 0-1 adult, juvenile

rearing habitat C 1 1 juvenile

pollutant C 1 1 all

i Parsley and: Beckman:
11994, USFWS. 1996 ¢

DWR 1980; Kohlhorst et al.
1991; Parsley and

ﬂo:w_-:spawning habfiat, AFRP

1 1-2  |juvenile abundance-flow and flow-habitat Beckman 1994

food availability AB,C 1 adult, juvenile
rearing habitat C 1 1 uvenile
pollutant C 1 1 uvenile

Estuarine .. . .. . |diversion: = i 1 AG | 704 fjavenile - o
rearing habitat cC 1 1,0-1  |juvenile
fishing C 1 1,2 adult, juvenile
pollutant C 1 1,1 adult, juvenile

Marlne Soaoan o o pO"uta‘ntS.f g C - T 1 R 1 adult, Uvenile T T 00 e e e
fishing C 1 1 adult, juvenile

L
2
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Table I. Selected Species and Assessment Variables

Species Assessment CALFED Species Response
Fish Community Variable Action  Level Variation* Affected Life Stages lmpact Assessment Tools Notes
Chinopk Salmon - A e o i s ' e
Squawfsh-Suokar—Hardhead 'ﬂow s AE T 200 L la ult i aL ﬂow—habltat AFRP ET A IFIM Stud|es CVPIA--..%-.
2 2,1 leggs and Iarvae flow-habitat, AFRP IFIM Studies, CVPIA
2 2,0-1 ljuvenile flow-habitat, AFRP IFIM Studies, CVPIA
temperature AB,C 2 2, # |adult Raleigh et al. 1986
Brett et al. 1982, Raleigh et
2 2,1-2 _ |eggs and larvae temperature-survival al. 1986
2 21 juvenile temperature-survival Raleigh et al. 1986
food availability A,B,C 2 1.#-1 |juvenile
sedimentation AB,.C 2 eggs and larvae
diversion AC 2 1# |juvenile
barrier C 2 0,0 |adult
2 1,0 |juvenile dam passage mortality relationship USFWS
spawning habitat C 2 0# |adult, eggs, larvae
rearing habitat c 2 1-2,#-1 [juvenile
pollutants c 2 0#1 |eggs and larvae
2 0,0 ljuvenile
fishing c 2 1,1 |adult
hatchery production C 2 0,0-1 ljuvenile
Deep-Bodied Fishes .~ - ltemperature - o2 2 v tadult juvenile %7 |Raleigh et al;:1986 %"
diversion 2 1,0 juvenile
fishing 2 1,1 adult
food availability AB,C 1 1,# |juvenile
flow A 1 2,0 adult
1 2,0 uvenile
rearing habitat C 1 1.# uvenile
hatchery production C 1 0,0-1  jjuvenile
Estuarine -7 s D Aflow: FUEA 2.0# Cladult:i
Herrgesell 1991; USFWS
2 2,1-2,2 |juvenile flow-transport 1993; Dettman et al. 1987
diversion AC 2 2,1,2,1 ljuvenile
barrier C 2 2,1,2 ladult, juvenile pathway and barrier survival Kielson et al. 1989
hatchery production Cc 2 0#,1 |juvenile '
temperature AB,C 1 2,1-2,1-2 jadult, juvenile temperature-survival Kjelson et al. 1989
food availability AB,C 1 1,#,2,1 ljuvenile
rearing habitat C 1 2 #,1-2,2 |juvenile
poliutants C 1 0,0,1,1 |juvenile
fishing C 1 1,1,# |adult
Marine ¢ - - ffishing - TG ] .2 10,4 -ladult;juvenile:: - .- |ocean mortality model - - i o,
hatchery production C 1 0# liuvenile
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Table I. Selected Species and Assessment Variables

Species

Assessment

CALFED _Species Response

Fish Community Variable Action  Level Variation* Affected Life Stages  Impact Assessment Tools Notes
SteelHead Trout e N G B R L B R I e T T 1
Squawfish-Sucker-Hardhead _|flow. ' - A 2. 2.0 . ladult- : . T
IFIM Studies, Raleigh et al.
2 21 |eggs and larvae flow-habitat 1984
IFIM Studies, Raleigh et al.
2 2,1 juvenile flow-habitat 1984
temperature ABC 2 21 jall temperature-survival Raleigh et al. 1984
food availability ABC 2 1,# ljuvenile
sedimentation ABC 2 eggs and larvae
diversion AC 2 1,# [juvenile
barrier C 2 0,0 adult
2 1,0 jjuvenile
spawning habitat C 2 0# adult, eggs, larvae
rearing habitat C 2 12 Jjuvenile
poliutants C 2 0,0 |eggs and larvae
2 0,0 juvenile
fishing Cc 2 1,2 |adult
hatchery production Cc 2 0,0 ljuvenile
Deep-Bodied Fishes. ... jtemperature .~ =] ABC [ "2 5 217 |adult, juvenile - temperature-survival
diversion AC 2 1,# |juvenile
fishing o] 2 1,2 |adult
flow A 1 2,0 adult
1 2,# |juvenile
food availability A,B,C 1 1,# |juvenile
rearing habitat C 1 1,# uvenile
hatchery production C 1 0,0 uvenile
Estuarine flow: COACL 2000 241 Jadult, juvenile ;o
barrier C 2 2,0,1 |adult, juvenile
hatchery production C 2 0,0, |juvenile
food availability A,B,C 1 1,#1 |juvenile
diversion ,C 1 2,0,1 uvenile
rearing habitat Cc 1 2#1 |juvenile
pollutants C 1 041 |juvenile
fishing c 1 1# uvenile
temperature AB 2#1 ' |adult, juvenile
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Table I. Selected Species and Assessment Variables

C-046157

Species Assessment CALFED _Species Response
Fish Community Variable Action  Level Variation* Affected Life Stages _Impact Assessment Tools Notes
Squawfish-Sucker-Hardhead . |barrier. . . @« &G 2 | nadulbl o e e B
spawning habitat C 1 adult, eggs, larvae
rearing habitat C 1 adult, juvenile
pollutants C 1 all
Deep-bodied Fishes : .. ' {food.availability:: B,C%[. 1 Coadulf juvenile T o b ne s emsai e e s
rearing habitat C 1 adult, juvenile
spawning habitat c 1 adult, eggs, larvae

DFG 198, CVPIA_

C—046157

American Shad & Tl el
Deep-Bodied Fishes . g il 2,01 Fiadult: -

2 2,2,1 _|eggs and larvae flow-abundance index Stevens and Miller 1983
2 0,0,2 |juvenile

spawning habitat C 2 2#2 |adult, eggs, larvae

fishing C 2 0-1,#1 |adult

temperature AB.C 1 1,1,1 |adult, eggs, larvae temperature-survival Steir and Crance 1985
1 1,1,2 [juvenile temperature-survival Steir and Crance 1985

food availability A,B,C 1 0,11 uvenile

diversion AC 1 1-2,1,# |eggs, larvae, juvenile

rearing habitat c 1 1,1,1  |juvenile

pollutants c 1 0-1,#0 |eggs and larvae
1 0-1#,0 [juvenile

barrier C 0,1,0 [adult

Estuarine. .~ .. . .. ..o+ |diversion’i: TTAG |2 | 1-2,1,0,2 |eggs; larvae, juvenile - |pathway diversionindex " * " ¢~ DICVPIATS G

fishing C 2 1 adult

flow A 1 #0,2 |juvenile
1 1,0,1  |eggs and larvae

food availability A,B,C 1 #,1,1,1 |juvenile

barrier C 1 1-2,0 |adult, juvenile

spawning habitat Cc 1 #,0,2,2 |adult, eggs, larvae

rearing habitat C 1 0,1,1,2 |juvenile

pollutant C 1 0-1,0,1 [ali
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Table |. Selected Species and Assessment Variables

C-046158

-

Species Assessment CALFED _Species Response
Fish Community Action Variation* Affected Life Stages _Impact Assessment Tools
Deep-Bodied Fishes. . - " |spawning habitat - {: "G}  fadult, eggs; larvae.
rearing habitat c adult, juvenile
pollutants C all
fishing C adult
Estuarine " -~ it ~Jrearing.habitat G e 2 “adult juveniles
spawning habitat c 1 adult, eggs, larvae
Sacramento Splittail . © .-

2" adulfs

Deep-Bodied Fishes C{flowi . A 2 : A e .
2 #,2.2 |eggs, larvae, juvenile |flow-abundance relationship DFG 1992
spawning habitat Cc 2 #2,2 |adult, eggs, larvae
fishing C 2 #,0,0 [aduit
rearing habitat 9 1 1,2,1 |adult, juvenile
pollutants C 1 ##1 |all
temperature AB 1,0,0 |larvae

Estuarine

diversion AC 2 1,1,1,1 |juvenile

rearing habitat C 2 1,1,1,2 |adult, juvenile
estuarine salinity AB,C 1 adult, juvenile
barrier C 1 ##,0 |adult, juvenile
spawning habitat C 1 #,2,2 |adult, eggs, larvae
pollutants C 1 ##,1,0 [all

fishing C 1 #,1,0 [adult

food availability C 2 adult, juvenile
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Table I. Selected Species and Assessment Variables

Species Assessment CALFED Species Response
Fish Community Variable Acti Variation* Affected Life Stages __Impact Assessment Tools Notes _
Striped Bags: " 7w R4 RS VS T T T TR T T
Deep-Bodied Fishes: = flow -2.1.2:jadult; eggs. larvae flow-survival relationship DFG 1993
spawning habitat C 2 1,0,2  |adult, eggs, larvae
pollutants C 2 1-2,0-1,2 |eggs and larvae
temperature AB,C 1 1,41 |adult (spawning) temperature-spawning relationships DFG 1987
1 1,#1 |eggs and larvae temperature-survival relationships Crance 1984
diversion A,C 1 1,1,2 |eggs and larvae
fishing C 1 0,1,2 [adult

flow

iles {How-abuindance model

11994

estuarine salinity AB.C 2 2,0 |eggs and larvae X2-abundance relationship Jas
2 2,# |juvenile

food availability ABC 2 1 adult, larvae, juvenile

diversion AC 2 2,1,2,2 leggs, larvae, juvenile |diversion-abundance model Botsford and Britthacher

barrier c 2 1,0,1  |eggs, larvae, juvenile

spawning habitat C 2 1,0,2,2 |adult, eggs, larvae

rearing habitat C 2 0,2,2,2 |aduit, juvenile

fishing C 2 1,1,2 |adult, juvenile

hatchery production C 2 1,#2 |juvenile

temperature AB 1,0,1 lJjuvenile

poliutants C 1 1,#,1-2,1 |all

Marine "~ FT Mishing s T R - TVACT ] 2 -~ 1,# . ladult, juvenile:

pollutants Cc 1 1# |adult, juvenile

hatchery production C 1 1# juvenile

rearing habitat C 1,# |adult, juvenile
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Table I. Selected Species and Assessment Variables

Species

Fish Community

Assessment
Variable

CALFED _Species Response

Level

Variation* Affected Life Stages Impact Assessment Tools

Notes

Smallinouth Bass ™ .+ -

Action

Deep-Bodied Fishes

food:avallability

ult, juvenile :

spawning habitat

adult, eggs, larvae

rearing habitat

adult, juvenile

White|Catfish = S T L R e
Estuarine . = {diversion ™ . < ACH 20 T juvenile & s
fishing C 2 adult
1 spawning habitat Cc 1 1 adult, eggs, larvae
rearing habitat Cc 1 1 adult, juvenile
pollutants Cc 1 1 all
food availability AB,C 1 adult, juvenile
Inland Silverside . - i
Estuarine. .. {diversiop ;- n 1 DL
spawning habitat C 1 adult, eggs, larvae
rearing habitat Cc 1 adult, juvenile

C—046160
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Table . Selected Species and Assessment Variables

Species Assessment CALFED _Species Response
Fish Community Variable Action  Level Variation* Affected Life Stages  Impact Assessment Tools Notes
Delta Bmelt - i S F
Estuarine - fflows i o RELE i
estuarine salinity 2 all y-habitat model Unger 1994
food availability 2 all
sedimentation AB,C 1 eggs
diversion A,C 2 #,2,2 |adult, larvae, juvenile
barrier C 2 0,1 adult, larvae, juvenile
spawning habitat C 2 #,2,2 ladult, eggs, larvae
rearing habitat C 2 1,2,2 |adult, juvenile
pollutants C 22 |all
Longfin Smelt: -~ " oo - R [ e
Estuarine - 12 002,22 qalli SR e R
Jassby et al. 1995, Unger
estuarine salinity AB,C 2 all X2-abundance relationship 1994
food availability AB,C 2 1 all
sedimentation A,B,C 2 eggs
diversion AC 2 1,1,1,1 ladult, larvae, juvenile
spawning habitat C 2 0,0,1,2 |adult, eggs, larvae
rearing habitat C 2 2,1,2,2 |adult, juvenile
barrier [% 1 0,#,0 |adult, larvae, juvenile
Marine R L 1,1,2 - tadult juvenile - - 5o e
estuarine salinity adult, juvenile
rearing habitat 2,1,1  |adult, juvenile
r
Pacifi¢ Herring - .. . EEEEN e R
Marine -1 ¢ ¢ " Ispawning habitati i .G o Y 24 ladult, eggs, larvae -
fishing Cc 2 adult, eggs
flow A 1 all
estuarine salinity AB,C 1 all
rearing habitat Cc 1 juvenile
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Table I. Selected Species and Assessment Variables

Species Assessment CALFED Species Response
Fish Community . Variable _Action __Level Variation® Affected Life Stages _Impact Assessment Tools __ ____Notes_

Terredtrial Invertebrates: -
Squawfish-Sucker-Hardhea

reanngﬁbrta

NA i e T 4:‘?1:-‘ L L 1t

Deep-Bodied Fishes . : . jrearing habitat. -

Estuarine . - .. . -lrearinghabitat; " 1 - C. -] 20 [ " o NATC G

Other|Aquatic Invertebrates - : . i o

Squawfish-Sucker-Hardhead :ﬂow T A

sedlmentatlon AB,C
[
C

rearing habitat
pollutants

Z
>

Deep-Bodied Fishes " rearing habitat - = GC.

flow A
B
C

sedimentation AB,C
pollutants

s
>

Crayfish' - o 0 &
Deep-Bodxed F |shes-

“Tpollutants
fishing

OO A

1 adult

Estuarine *. - fERE RS ﬁshmg : g _edadulf
rearing habltat 1 adult, juvenile
pollutants Cc 1 all

o0
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Table . Selected Species and Assessment Variables

Species Assessment CALFED Species Response
lFish Community Variable Action  Level Variation* Affected Life Stages Impact Assessment Tools Notes
Rotifeps ' /i RS | B g : -

Estuarine ' - i flow CA R
rearing habitat Cc 1 2 NA
poliutants C 1 1 NA
food availability AB,C 1 NA
diversion AC 1 NA

Nativg Mysid Shrimp - - s

Estuarine” - i1 - flows: B w0 AL A i i Sl dr v o
estuarine salinity A,B,C X2- abundance relationship Jassby et al. 1993
food availability AB,C
rearing habitat C
pollutants Cc
diversion AC

Asian|Clam.© & = oo - n o ] o o

Estuarine .77 flow it S 2
estuarine salinity AB,C 1 2
food availability ABC 1 1 adult, juvenile, larvae
spawning habitat C 1 2 eggs and larvae
rearing habitat Cc 1 2 adult, juvenile
pollutants Cc 2 all

Marine . ¢ = o s . lestuaring salinity = ."{ AB 1.
flow A 1
spawning habitat c 1 eggs and larvae
rearing habitat C 1 adult, juvenile

Bay Shrimp i & ot " §

Marine. . o flow ! Al e T EI S R T CE R e
estuarine salinity all X2-abundance relationship Jassby et al. 1993
rearing habitat adult, juvenile
fishing adult
food availability all

09/12/96
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Table I. Selected Species and impact Variables

Notes:

CALFED Action:

Species Response:

Affected Life Stages

A - Assessment Variable could be affected by conveyance and storage components that are variable between the different CALFED alternatives.
B - Assessment Variable could be affected by the Water Quality Program common to all CALFED alternatives.
C - Assessment Variable could be affected by the Ecosystem Restoration Program common to all CALFED alternatives.

Level refers to the response rating assigned by CALFED in the preliminary tables (dated September 6, 1996)
Variation refers to the response ratings assigned by participants in the assessment process.

2 = critical to species abundance

1 = may be critical to species abundance
0 = minimal effects on species abundance
# = "blank", species response is unknown
NA = not applicable to the species.

Indicates that the assessment variable may affect primarily adults, eggs, larvae, or juveniles or that all life stages may be affected.

09/12/96

12

C—046164

C-046164



